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==========

The outbreak of 2019 novel coronavirus disease (COVID-19) has drawn global attention and has been declared as a public health emergency.Pathophysiological, patients with COVID-19 usually present hypercoagulable state, blood stasis and endothelial injury, leading to high risk for thrombosis. Recent publication has also discussed that patients with severe COVID-19 usually present with high cytokine concentrations of IL2, IL7, IL10, GCSF, IP10, MCP1, MIP1A and TNFα.Venous thrombosis and arteriosclerosis obliterans of lower extremity rarely occur simultaneously and could lead to poor prognosis, as illustrated in this case report.

Introduction {#Sec2}
============

Coronaviruses are enveloped non-segmented positive-sense RNA viruses, considered as one of the major pathogens of pneumonia \[[@CR1]\]. The outbreak of 2019 novel coronavirus disease (COVID-19) began since early December 2019, Wuhan, Hubei, China. It has spread rapidly around the world and has been declared as a public health emergency by the World Health Organization \[[@CR2]--[@CR6]\].

Due to the hypercoagulable state, blood stasis and endothelial injury, severe patients with COVID-19 are at high risk for thrombosis \[[@CR7]\]. Recent publication has also discussed that patients with severe COVID-19 usually present with high cytokine concentrations of IL2, IL7, IL10, GCSF, IP10, MCP1, MIP1A and TNFα \[[@CR8]\]. Despite several guidelines focusing on deep venous thrombosis (DVT), rare has been discussed about artery thrombosis during COVID-19 \[[@CR7]\]. It is also noteworthy that venous thrombosis and arteriosclerosis obliterans of lower extremity rarely occur simultaneously in severe infection and could lead to poor prognosis, as illustrated in this case report.

We report a case of very severe COVID-19 complicated with venous thrombosis and arteriosclerosis obliterans of lower extremities. Risk stratification for deep vein thrombosis and peripheral arterial disease are of vital importance for the prognosis of COVID-19.

Case {#Sec3}
====

A 69-year-old man was admitted to our hospital with a 10-day history of cough, fatigue, palpitation and shortness of breath, but without fever and chest pain. A chest computed tomography (CT) scan showed bilateral interstitial infiltrating shadows and the nucleic acid detection of COVID-19 was positive in the local hospital before admission. The patient was diagnosed with COVID-19 (very severe) and was transferred to the isolation ward of our hospital. His previous medical history was notable for type 2 diabetes (T2DM) for 10 years without medication or blood sugar testing. He did not complain of any symptoms until the infection. At admission, his physical examination revealed irregular heart rate of 150 beats/min (atrial fibrillation), blood pressure of 95/62 mmHg, temperature of 37 ℃, respiratory rate of 20 breaths/min and oxygen saturation of 85%.

After admission, the laboratory confirmation of COVID-19 was validated again with the Chinese Center for Disease Control and Prevention (CDC) recommended Kit immediately after admission \[[@CR9]\]. Blood routine test showed white blood cell (WBC) count of 10.91 × 10^9^/L, neutrophils percentage (NE%) 92.7%, and lymphocyte percentage (LY%) 2.1%. Biochemical examination displayed serum creatinine (CREA) of 178.3 µmol/L, urea nitrogen (BUN) 30.83 mmol/L, alanine aminotransferase (ALT) 409 U/L, and aspartate aminotransferase (AST) 319 U/L. The C-reactive protein (CRP) was markedly increased with the level of 76.23 mg/L; and the procalcitonin (PCT) was slightly elevated with 0.54 ng/mL. Cardiac markers showed B-type natriuretic peptide (BNP) 574.5 pg/mL, cardiac troponin I (cTnI) 95.2 ng/L, myoglobin (Myo) 738.7 ng/mL, Creatine Kinase (CK) 2905 U/L and Creatine kinase--MB (CKMB) 57 U/L. Coagulation function displayed D-dimer \> 8 ug/mL, prothrombin time (PT) and activated partial thromboplastin time (APTT) normal. Vascular ultrasound of lower limbs showed deep vein thrombosis of left lower extremity and dorsalis pedis artery occlusion of left lower extremity.

The patient was supplied immediately with noninvasive ventilator assisted ventilation. Anti-virus, anti-bacteria, anticoagulation, symptomatic and supportive treatment was together initiated. 3 days after admission, rechecked vascular ultrasound of lower limbs showed vein thrombosis of both lower extremity, arteriae tibialis anterior occlusion and dorsalis pedis artery occlusion of both lower extremity (Fig. [1](#Fig1){ref-type="fig"}a).

Fig. 1**a**Lower extremity presentation 3 days after admission. **b** Bedside chest radiograph displayed progress of bilateral interstitial infiltrating shadows 12 days after admission

However, the patient's state became continuously aggravated despite active treatments. 12 days after admission, the patient was supplied with invasive ventilator assisted ventilation because of respiratory failure. Bedside chest radiograph displayed progress of bilateral interstitial infiltrating shadows (Fig. [1](#Fig1){ref-type="fig"}b). WBC was slightly reduced to 7.71 × 10^9^/L, with NE% 94.3%, LY% 1.7%. The CREA was 190.1 µmol/L, BUN 36.87 mmol/L, ALT 56 U/L, AST 85 U/L, CRP 254.55 mg/L, PCT 2.77 ng/mL. The BNP was reduce to 185.7 pg/mL, cTnI to 64.3 ng/L, CKMB to 44 U/L; but the Myo was \> 1200 ng/mL. And CK was still high with 2000 U/L and Creatine kinase--MB. Coagulation function was still not improved with D-dimer \> 8 ug/mL. 14 days after admission, the patient eventually died because of respiratory and circulatory failure. Final diagnosis was COVID-19 (very severe), venous thrombosis and arteriosclerosis obliterans of lower extremity, rhabdomyolysis, renal insufficiency, hepatic insufficiency, atrial fibrillation and type 2 diabetes.

Discussion {#Sec4}
==========

The patient with COVID-19 usually presents with severe acute respiratory infection symptoms. Some patients may rapidly develop acute respiratory distress syndrome (ARDS), or multiple organ dysfunction (MODS), especially among the elderly, and the ones with chronic medical illness including diabetes, cardiovascular disease etc \[[@CR8], [@CR10], [@CR11]\]. According to the New Coronavirus Pneumonia Prevention and Control Program (4th edition) published by the National Health Commission of China \[[@CR7]\], very severe COVID-19 was defined as having either one of the flowing criteria: (1) respiratory failure in need of mechanical ventilation; (2) shock; (3) other organ dysfunction.

It has been speculated that patients with COVID-19 are prone to DVT. Pathophysiological, patients with COVID-19 usually present dehydration due to fever and diarrhea, hypotension, secondary bacterial and fungal infections, and longtime bed rest, which are all risk factors for DVT. Therefore, to evaluated the risk of DVT are of crucial importance for reducing the morbidity and mortality rate. High-risk patients for DVT are usually over 40 years old, with more than 3-day bed rest, and have one of the following characters: over 75 years old, respiratory failure, heart failure, obesity, previous thrombosis history, acute onset of chronic obstructive pulmonary disease, acute cerebral infarction, acute coronary syndrome, varicose vein of lower extremity, malignant tumor, inflammatory bowel disease, and chronic kidney disease \[[@CR12]\]. In the present case, the patient had longtime T2DM, atrial fibrillation, atherosclerosis, and complicated with respiratory failure; he was also in bed for more than 3 days for critical coronavirus infection. Therefore, for these patients, early antithrombotic treatment should be considered to prevent possible subsequent thrombosis events.

In the present case, the patient also presented with acute arterial thrombosis of lower limb, for which the underlying cause was arteriosclerosis obliterans of lower extremity. The lesion progressed rapidly from the left limb to both limbs. Notably, although the patient has chronic diabetes and atherosclerosis, he had not complained of cold limbs, numbness, paresthesia or intermittent claudication before the COVID-19 when we took his medical history. Therefore, it is speculated that the acute and progressive thrombosis might be secondary to hyperinflammatory state during COVID-19. Recent publication has also discussed that patients with severe COVID-19 usually present with high cytokine concentrations of IL2, IL7, IL10, GCSF, IP10, MCP1, MIP1A and TNFα \[[@CR8]\]. The cytokine storm could be linked to the disease severity and bad outcomes.

The rhabdomyolysis and the subsequent electrolyte disorder and acidosis are fatal for the present case. Previous studies have described rhabdomyolysis in patients with viral infections, such as Influenza A and SARS-associated coronavirus \[[@CR13]\]. In the present case, the cause for rhabdomyolysis could be ascribed to infection and ischemia of the lower limbs. Both causes might affect each other, eventually leading to the death of the patient.

In summary, in this case report, we present one patient with severe COVID-19 and previous history of T2DM, atrial fibrillation and atherosclerosis. The patient quickly developed venous and arterial thrombosis of lower extremities, complicated with rhabdomyolysis. Our case adds further evidence in venous and arterial complications of very severe COVID-19. Evaluation and risk stratification for deep vein thrombosis and peripheral arterial disease are of vital importance for the prognosis of COVID-19.
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